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STRUCTURED SUMMARY   
Background: Registered nurses perform numerous functions critical to the success of antimicrobial 
stewardship but only 63% of pre-registration nursing programmes include any teaching about 
stewardship. Updated nursing standards highlight nurses require antimicrobial stewardship 
knowledge and skills.  
Aim: To explore the delivery of key antimicrobial stewardship competencies within updated pre-
registration nursing programmes.  
Method: A cross-sectional survey design. Data was collected between March and June 2021.   
Findings: Lecturers from 35 universities responsible for teaching antimicrobial stewardship 
participated. The provision of antimicrobial stewardship teaching and learning was inconsistent 
across programmes with competencies in infection prevention and control, patient centred care, 
and interprofessional collaborative practice taking precedent over those pertaining to the use, 
management, and monitoring of antimicrobials. On-line learning and teaching surrounding 
hand hygiene, personal protective equipment, and immunisation theory was reported to have 
increased during the pandemic. Only a small number of respondents reported that students 
shared taught learning with other healthcare professional groups. 
Conclusion: There is a need to ensure consistency in antimicrobial stewardship across programmes, 
and greater knowledge pertaining to the use, management and monitoring of antimicrobials should 
be included. Programmes need to adopt teaching strategies and methods that allow nurses to develop 







Antimicrobials continue to be used significantly more per capita (per person) than in 
previous decades [1,2], with an associated increase in antimicrobial resistance (AMR) [3]. 
Increased use of antimicrobials during the pandemic, has escalated the timeline with regards to 
public health threat from AMR [4]. AMR infections (including fungal, viral, bacterial and parasitic 
infections) represent one of the greatest threats to human health and in 2016 were estimated to 
cause approximately 700,000 deaths globally each year [5]. Few new antibiotics are available with 
the last entirely original class of antibiotic discovered in the late 1980s [6]. Antimicrobial 
stewardship (AMS) programmes have been developed internationally [7} to ensure that current 
antimicrobial options remain viable. These programmes are essential to prevent AMR [8].   
 
Registered nurses perform numerous functions pivotal to raising awareness of AMR and critical to the 
success of AMS programmes [ 9]. As prescribing emerges as a key nursing role [10-11], this places 
them as key contributors to appropriate prescribing interventions [12-13] with existing wider patient 
and medicine related stewardship activities (such as timely antibiotic administration, specimen 
collection, monitoring treatment and reporting of adverse events) [14] compounding the positive 
contribution of this profession.   
 
There is international [15,16, 7], and national [17-18], acknowledgement of registered nurses as 
important to AMS efforts. Increasingly, the provision and management of care is seen as integral to 
AMS activities with good nursing described as ‘good antimicrobial stewardship’ [19]. However, 
undergraduate nurse students [20] and qualified nurses [21-22] report a poor knowledge of antibiotics 
with many unaware of the term AMS [20, 21]. Only 63% of undergraduate nursing programmes 
include AMS teaching with only 12% reported to include all AMS principles [23]. This lack of integration 
has been cited as a factor that can limit nurses’ knowledge of AMR and subsequent engagement in 
AMS implementation [24,25, 26, 9, 14]  
 
The Standards of Proficiency for registered nurses [Nursing and Midwifery Council [27] (the nursing 
regulatory body in the UK) stipulate the skills, knowledge and attributes all nurses must demonstrate 
to be registered to practise in the UK. These standards are the same regardless of nursing field and 
whether pre-registration programmes are at degree or master’s level. They highlight that nurses must 
protect health through understanding and applying AMS knowledge and skills. In response to this 
standard, an international competency framework designed to address the spectrum of AMS activities 
in which nurses are involved, has been established [9].The framework, which was informed by other 
available stewardship frameworks, has been endorsed by the National Institute for Health and Care 
Excellence (National Institute for Health and Care Excellence (NICE) [28], and comprises six key 
domains (infection prevention and control (IPC), antimicrobials and antimicrobial resistance, the 
diagnosis of infection and use of antibiotics, antimicrobial prescribing practice, person-centred care 
(PCC), interprofessional collaborative practice (ICP)). These domains represent the knowledge, skills, 
attitudes, and values that shape the judgements essential for AMS. Each domain comprises a number 
of competency descriptors (63 in total) designed to reflect the level of experience of the learner and 
type of practice setting, essential for AMS practice [29]. This research study was undertaken to explore 
the delivery of key AMS competencies within pre-registration nursing programmes which meet the 
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Survey instrument 
A cross-sectional survey design was adopted for this research. The survey instrument was informed 
by research by Castro-Sanchez et al [23]. As in the survey by Castro-Sanchez et al [23], we collected 
information on the level of academic award (i.e. degree or masters level), the presence of AMS 
competencies in course curriculum; professional background of lecturers in AMS sessions, mode of 
content delivery i.e. online learning, blended learning (classroom and on-line activities) or face-to-
face taught sessions, teaching/learning strategies employed in AMS sessions (lectures, case studies, 
student presentations, activities in clinical settings, problem based learning, e-learning); estimated 
number of hours apportioned to AMS teaching; methods used to assess learners knowledge, types 
and methods of assessment (i.e. formative or summative), arrangements for multidisciplinary 
learning, changes in teaching in response to the development of AMS competencies, whether the 
pandemic had affected AMS teaching, and whether AMS is given priority within curricula and 




All universities (n=72) in the UK delivering pre-registration nursing programmes were identified 
from the 2020 Universities and Colleges Admissions Service (UCAS) list. The chief executive in each 
nursing department was identified via the university website and approached by email to invite 
participation and to nominate the member of staff best placed to complete the survey (i.e. involved 
in teaching AMS). Nominated staff representing 40 universities expressed an interest to participate. 
These staff were informed about the purpose of the study via email and sent a participant 
information sheet. Representatives from 35 universities agreed to take part. These representatives 
became known as the Nurses Antimicrobial Stewardship Group (NAG). All NAG members were 
invited to a 1 hour Zoom meeting. The aim of this meetings was to describe the competency 
framework, and review the survey instrument with regards to content validity and usability.  
 
During the data collection period, two further meetings took place between NAG members and the   
researchers. The aim of these meetings was to provide a forum in which any issues or difficulties NAG 
members might have experienced completing the survey instrument could be discussed. Outcomes of 
these discussions included 1) the use of a data collection template (developed by one NAG member  
with agreement to be used by others) sent out to module leaders by NAG members to gather evidence 
of competencies 2) the need for NAG members to identify essential AMS knowledge associated with 
the skill reflected in descriptors, 3) the need for NAG members to map competencies across the whole 
programme as opposed to individual nursing fields, and 4) the requirement to complete the survey 
based on the competencies currently evident in programmes. Each meeting was recorded and a link 
to the recording sent to participants following each meeting. Completion of the survey instrument 
implied consent to participate. Data was collected between  March and June 2021.   
 
Data analysis  
Descriptive statistics were provided via on-line surveys. Content analysis [30], used to analyse free 
text comments, was undertaken to further explore qualitative findings. This process involved initial 
identification of commonly occurring themes, representing the range of responses. Themes were then 
broken down into mutually exclusive and exhaustive categories, and responses were assigned to 
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Degree or masters level programme 
Of the 35 responses, 27 (78%) respondents reported programmes to be at degree level, and the 
remainder (8 or 22%) reported programmes to be at both degree and masters level. 
 
Antimicrobial stewardship competencies in course curriculum 
Table 1 describes the competency descriptors included within pre-registration programmes. There 
was variation across programmes with regards to the extent these descriptors were included within 
programmes. Furthermore, although high numbers of respondents indicated the presence of 
competency descriptors from Domains one (IPC), Domain five (PCC), and Domain six (ICP), fewer 
respondents indicated the presence of descriptors from Domain two (Antimicrobials and antimicrobial 
resistance), Domain three (The diagnosis of infection and the use of antibiotics), and Domain four 
(Antimicrobial prescribing practice). For example, only 17 (51.5%) respondents reported the 
descriptor ‘Describe how to recognize the appropriate response to antimicrobial treatment and the 
main signs that demonstrate antimicrobial failures’ (Domain two) to be included within programmes. 
The descriptors ‘Recognize antimicrobials that should be preserved for treatment of specific infections 
e.g. carbapenemase-producing Enterobacteriaceae (CPE) or colistin –resistance or colistin resistant 
pathogens’ (Domain three) was reported as included by only 12 (37.5%) respondents. Only eleven 
(34.4%) respondents indicated ‘Describe the difference between empiric, targeted and prophylactic 
antimicrobial therapy’ (Domain four) to be evident within curricula.   
 
Background of lecturers delivering AMS 
Of the 32 participants who responded to this question, all reported the background of lecturers to be 
nurses. Eight (25%) of these respondents also reported the background of lecturers to include 
pharmacists; 1 (3.1%) to be a doctor, and 11 (34.4%) to be infection specialists. Three respondents 
(9.4%) also reported lectureres had ‘other’ backgrounds. Free text comments indicated backgrounds 
to include clinical nurse specialist (n=2), physiology/bioscience lecturer (n=1), anaesthesia 
associate/biomedical scientist operating department practiioner  (n=1), bioscientist/microbiologist 
(n=1).     
 
Main mode of AMS content delivery 
Of the 33 participants who responded, blended learning was reported to be the main mode of content 
delivery by 30 (90.9%) respondents. Ten (33.3%) reported the main mode to be on-line learning, with 
face-to-face teaching reported as the main delivery mode by 6 (18.2%) respondents.   
 
Strategies used to deliver AMS content 
Thirty two (97.0%) of the 33 participants who responded, identifed lectures as the strategy used to 
deliver AMS content. Other strategies included case studies and e-learning each reported by 27 
(81.8%) respondents, activities in the clinical setting, indicated by 26 (78.8%) respondents, simulation 
or other virtual environment (reported by 21 respondents or 63.6%), problem based learning 
(indicated by 15 or 45.4%), and student presentations, reported by 6 respondents (18.2%). Other 
strategies were described by 4 (12.1%), respondents. Free text comments indicated these strategies 
to include evidence based learning i.e. the use of scenarios which develop and become more complex 
over time (n=1), tutorials i.e. group work and feedback (n=1), guided work books (n=1), e-learning 
lectures (n=1), panopto videos and self-directed learning with links to key websites and literature 
(n=1), Vivox poll or quiz to check student learning, becoming an antimicrobial guardian (n=1)..   
 
The number of hours over in which AMS content is delivered 
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AMS content was reported to be delivered within 5 hrs by 6 (20%) of the thirty participants 
who responded. Three (10%) respondents indicated that this content was delivered in more 
than 30 hrs (see Table 2 for a full description of time spent teaching AMS content)  
 
Type of assessments formative (informal) or summative (formal)  
The majority of respondents (25 or 83.3%) out of the thirty responses, reported that a mixture of 
summative and formative assessments were used to assess learners’ knowledge. Two (6.7%) 
respondents reported the use of summative assessments only. Three (10%) used formative 
assessments only.  
 
Methods used to assess learners knowledge about AMS content 
Of the 30 participants who responded, multiple choice questions (MCQs) was the method used by 
most respondents (i.e. 17 or 58.6%) to assess learners knowledge. Objective structured clinical 
examination (OSCE’s) were reported to be used by 12 (41.4%) respondents, essays by 11 (37.9%) 
respondents, student portfolios and short answer examination each by 9 (31%) respondents, student 
presentations (4 or 13.8%) and long answer examination (2 or 6.9%). Other methods identified from 
free text comments included end of session questionnaire (n=1), case study (n=1), class discussion and 
simulation (n=1), script concordance testing (n=1),  face to face Q &A (n=1), clinical skills.net test  and 
care plans (n=1), group work/simulation (n=1), handbook completed by student during the course of 
learning (n=1), SNAP assessment (n=1). Three respondents reported that knowledge was not assessed. 
 
Shared learning with other healthcare professional students 
Only 5 (16.1%) of the 31 participants who responded, indicated that AMS learning was shared with 
other healthcare professional students, with the remainder of participants (26 or 83.9%) indicating 
that this learning was not shared.  
 
Increased AMS knowledge taught in response to AMS competencies 
Over half of the 31 participants who responded (17 or 54.8%) to this question indicated that they had 
increased the AMS knowledge taught in programmes in response to the AMS competencies.  
 
Plan to increase AMS knowledge taught in response to AMS competencies 
Of the 32 participants who responded, 29 (90.6%) indicated that they planned to increase the AMS 
knowledge taught.  
 
Effects of COVID-19 on AMS teaching within the six domains 
The pandemic was reported to have affected each of the six domains with regards to AMS teaching 
(see  Table 3). Of the 32 participants who responded, over half of the sample (21 or 65.6%) indicated 
that it had affected Domain one teaching. Free text comments indicated that these affects had been 
a change in delivery methods with a move to on-line learning (n=6), and blended learning (n=2), 
increased IPC knowledge (n=2), increased covid specific preparation (including hand hygiene, personal 
protective equipment (PPE), and immunisation theory) (n=8) prior to practice placements, greater 
simulation and IPE (n=1). 
Eight (25%) respondents indicated that the pandemic had not affected the content of AMS teaching.  
 
Priority given to AMS within pre-registration programmes 
Of the 33 participants who responded, 23 (69.7%) reported that AMS was not given prioirty in pre-
registration programmes. Influences on inclusion of competencies identified from free text comments 
included; new NMC standards (n=5), increasing AMR (n=4), AMS competencies (n=2), the motivation 
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of staff (n-4), local /national policy and guidelines (n=2), COVID 19 (n=3), the inclusion of prescribing 




Statement of principle findings 
This is the first national study to investigate the delivery of AMS competencies specifically within 
pre-registration nurse education programmes in the United Kingdom (UK). The findings represent 
35 out of a possible 72 universities offering pre-registration nurse education and delivering the 
2018 NMC Standards [27], with a responsibility to educate an estimated 12250 nurses annually. 
Although knowledge from each of the six domains representing AMS are included within 
programmes, this knowledge is inconsistent across programmes, with IPC, PCC, and ICP, taking 
precedent over the domains specifically pertaining to the use, management and monitoring of 
antimicrobials. Nearly all respondents reported they had increased, or planned to increase, AMS 
knowledge taught, in response to AMS competencies. On-line learning and IPC teaching  
(including greater covid specific preparation) was reported to have increased during the 
pandemic.   
 
Comparison with other studies 
Nineteen (63.4%) respondents devoted 11 or more hours to teaching AMS. This is higher than 
the median of 10 hours previously reported [23]. Blended learning was the main mode of content 
delivery, with on-line activities increasing during the pandemic. AMS is an interprofessional activity 
[31-32] with the need for a shared understanding about antimicrobial treatment decisions, plans, and 
expected therapy outcomes [33]. Interprofessional education is an expectation of pre-registration 
programmes [34], the learning environment enabling nurses to build competence to practice 
collaboratively. With many nursing students now undertaking practice learning in a simulated 
environment [35], the need to develop interprofessional skills is heightened. However, only 16% of 
respondents reported that students shared taught learning with other healthcare professional groups. 
Furthermore, although problem-based learning (PBL), with students set online materials to study, and 
then discuss in interprofessional groups, can be used as an opportunity to develop interprofessional 
skills [36], and enhance teamwork, [37], only 45% of respondents reported the use of PBL, with 
lectures and case studies cited as the main strategies used to deliver AMS content. This 
underutilisation of PBL was perhaps as a result of the speed in which face-to-face, synchronous classes 
needed to be converted to asynchronous learning at the beginning of the pandemic, with little time 
left for new AMS teaching development through interprofessional collaboration [38]. Only small 
numbers of respondents reported the professional background of lecturers to be from professions 
other than nursing. This lack of exposure to lecturers from multidisciplinary backgrounds, may also 
have had a negative influence on interprofessional working.   
The COVID-19 pandemic was reported to have affected teaching across each of the six AMS domains, 
with free text comments indicating these effects to be within the theme IPC, including increased covid 
specific preparation (including hand hygiene, PPE, and immunisation theory). Given that the 
background of lecturers were predominantly nurses, and IPC is an area in which nurses have well 
defined and accepted roles and are leading IPC services [39], this could have been because they felt 
more comfortable teaching this knowledge. Had greater numbers of lecturers been from other 
professional backgrounds, this may have affected the knowledge taught in other domains. Most 
respondents reported that AMS was not given priority within curricula, with free text comments 
highlighting NMC standards, increasing AMR and the motivation of staff as  important influences.  
 
Meaning of the study : Possible explanations/implications  
8 
 
Student nurses receive inconsistent stewardship education. Standardising this education with a 
greater focus on domains specifically pertaining to the use, management and monitoring of 
antimicrobials, would help to strengthen AMS in pre-registration programmes and be likely to 
influence more evidence based clinical practice. The increase in on-line learning seen during the 
COVID-19 pandemic, and also a move towards the simulated environment to replace practice hours, 
may change once the pandemic is over. However, it will be interesting to see how AMS content is 
delivered over the coming years, as it is important that learning environments enable student to 
develop skills to practice collaboratively. This may mean adopting a problem based approach and 
sharing learning with other healthcare professional students. Assessment methods also need to be 
able to assess these skills. Although on-line learning may help to overcome some of the difficulties 
associated with teaching large multi-professional groups (such as the need for large lecture rooms), 
the organisation of such learning will still remain complex if attempted on a large scale. Much will 
depend upon who the other healthcare professional students are, and how it is done.  It may be better 
to make interprofessional collaboration a focus of practice placements, however, staff resources and 
therefore time can act as a barrier to such collaboration [40]. Exposing students more frequently to 
lecturers with backgrounds other than nursing, may also have a positive influence on interprofessional 
working, as this will ensure that the teaching of AMS is covered from multiple professional viewpoints. 
However, unless AMS activity is seen as a priority, healthcare professionals are perhaps unlikely to get 
involved in its teaching [40].  
 
Given the importance of AMS, it will be important to repeat the study post-pandemic once all 
universities in the UK have adopted the 2018 Standards [27] and have become more confident 
delivering material about AMS, and, where restrictions and time pressures experienced during the 
pandemic, do not dictate the development of teaching material. The participative approach adopted 
by this research may help to increase participation from other UK universities delivering pre-
registration nursing programmes and help to generate interest in AMS teaching. It would also be 
useful to assess self-reported preparedness, among final-year nursing students, to engage in AMS 
activities. Repeating the study in schools of nursing in other countries will enable continuous 
improvement in the stewardship effort at a global level. It would also be useful to repeat the study to 
investigate the delivery of key AMS competencies within Nurse Associate programmes.  
 
Strengths and weaknesses 
At the time of this study, new NMC Standards of proficiency for registered nurses had been published 
for three years. We collected data from pre-registration programmes who were delivering the 
updated curriculum. At least one university that we know of, were unable to contribute to the survey 
as the new curriculum did not start until Sept 2021. Many centres were in year 1 and/or 2 of the 
programme and so as a result, data for the final year, where material is likely to be related to some of 
the more advanced competencies taught, may be incomplete and account for some of the apparently 
low coverage identified. However, the participatory nature of our research brought the academic 
community together, raising awareness of AMS in pre-registration programmes. The majority of 
participants increased or planned to increase AMS knowledge taught, therefore enhancing the impact 
of AMS education and improving clinical practice.  
 
Thirty-five (49%) of the 72 universities offering pre-registration nursing programmes in the UK 
participated in the survey. The sample appears representative of pre-registration programmes more 
generally. Those participating were drawn from all regions of UK countries and are typical in terms of 
number of students recruited and academic staff employed. As all pre-registration nursing 
programmes must comply with the same tightly-controlled standards set by the NMC, little scope for 
variation in entry requirements, clinical and academic standards or overall teaching hours exists 




It is likely that those who participated included centres where staff were interested in the study and 
confident of teaching in relation to AMR. Furthermore, participants were answering survey questions 
with regards to their own centre. This may have influenced responses. Although we were dependent 
upon the responses of one individual from each organisation, information was gathered by 
participants from module leaders using a data collection template. This helped to validate responses. 
Participation may also have been influenced by the availability of resources (including staffing levels) 
and the impact of the pandemic. These factors are likely to have had an impact on the ability to plan 
and deliver teaching, and for staff to find time to complete the survey, introducing bias. 
 
The style of questions in our survey did not adopt forced-response conditions (i.e., whereby 
participants are unable to proceed to the next question unless they respond). This condition has been 
reported to have a lower response rate than non-forced conditions [41] and increase survey dropouts 
[42]. As such, and with all survey research, the self-report information collected, was therefore based 
on individual effort and knowledge by respondents of their programme. Although some of the 
questions were answered by slightly fewer than the 35 respondents, the majority of respondents 
responded to most of the questions with a good overall response rate. 
 
A final limitation is that this study benchmarks institutions and programmes against a given set of 




AMS competencies are evident within pre-registration programmes however, there is a need to 
ensure consistency in AMS education across programmes, and greater knowledge pertaining to the 
use, management and monitoring of antimicrobials should be included. Programmes need to adopt 
teaching strategies and methods that allow nurses to practice collaboratively, enabling a shared 
understanding of antimicrobial treatment plans, decisions and outcomes. Exposing students to 
lecturers with backgrounds other than nurses, may well have a positive influence on content and 
interprofessional working. A variety of resources are available that could be used in pre-registration 
programmes to facilitate the development of interprofessional skills, enabling nurses to build 
competence in AMS to practice collaboratively. The active involvement and engagement of service 
users in these resources will also contributes to improved quality of care and effective health services.  
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Table 1: AMS descriptors included within programs 
Domains: Competency statements and descriptors 
 
n (%) of 
universities 
DOMAIN ONE: INFECTION PREVENTION AND CONTROL  
COMPETENCY STATEMENT: All qualified health care professionals must understand the core knowledge underpinning infection prevention and control, and use 
this knowledge appropriately to prevent the spread of infection. 
1. Describing what a micro-organism is 31 (93.9) 
2. Describing the different types of organisms that may cause infections 31 (93.9) 
3. Explaining what an antimicrobial resistant organism is 31 (93.9) 
4. Explaining the ‘Chain of Infection’. 32 (97) 
5. Defining the components required for infection transmission (i.e. presence of an organism, route of transmission of the organism from 
one person to another, a host who is susceptible to infection). 
33 (100) 
6. Describing the routes of transmission of infectious organisms i.e., contact, droplet, airborne routes.  31 (93.9) 
7. Present and recognize the characteristics of a susceptible host.  31 (93.9) 
8. Demonstrate an understanding of the importance of surveillance.  24 (72.7) 
9. Describe how vaccines can prevent infections in susceptible persons.  25 (75.8) 
10. Demonstrate the application of standard precautions in healthcare environments.  33 (100) 
11. Apply appropriate policies/procedures and guidelines when collecting and handling specimens. 29 (87.9) 
12. Apply policies, procedures and guidelines relevant to infection control when presented with infection prevention and control cases and 
situations.  
30 (90.9) 
13. Implement work practices that reduce the risk of infection (such as taking appropriate immunization or not coming to work when sick 
to ensure patient and other healthcare worker protection).  
29 (87.9) 
14. Appreciate that healthcare workers have the accountability and obligation to follow infection prevention and control protocols as part 
of their contract of employment.  
32 (97) 
15. Act as a role model to healthcare workers and members of the public by adhering to infection prevention and control principles.  30 (90.9) 
16. Demonstrating knowledge and awareness of international/national strategies on infection prevention and control and antimicrobial 
resistance such as Global Action Plan for AMR and national recommendations, guidelines, and legal requirements-or equivalent 
24 (72.7) 
17. Understanding the role of the environment in optimal infection prevention and control practices including hand hygiene and 
environmental cleaning 
30 (90.9) 
18. Enabling infection prevention and control self-care for patients and family’ 27 (81.8) 
Total number of responses n=33 universities 
DOMAIN TWO: ANTIMICROBIALS AND ANTIMICROBIAL RESISTANCE   
 
COMPETENCY STATEMENT: All qualified health care professionals need to understand the core knowledge underpinning the concept of antimicrobial resistance 
and use this knowledge to help prevent antimicrobial resistance.  
 
1. Recognise the signs and symptoms of infection 32 (97) 
2. Discuss how inappropriate antimicrobial use (including non-adherence to treatment regime) may lead to antimicrobial resistance 25 (75.8) 
3. Identify approaches to support optimal prescribing of antimicrobials 20 (60.6) 
4. Recognise the importance of adequate specimen collection during relevant stages of antimicrobial use (i.e. prior/during antibiotic 
treatment) 
22 (66.7) 
5. Describe how to recognize the appropriate response to antimicrobial treatment and the main signs that demonstrate antimicrobial 
failures 
17 (51.5) 
Total number of responses n=33 universities 
DOMAIN THREEE: THE DIAGNOSIS OF INFECTION AND THE USE OF ANTIBIOTICS 
COMPETENCY STATEMENT: All qualified health care professionals need to demonstrate knowledge in how infections are diagnosed and the appropriate use of 
antimicrobials, and use this knowledge appropriately to support the accurate diagnosis of infection and the appropriate use of antimicrobials. 
1. Explain how microbiology samples may aid diagnosis of infection 27 (84.4) 
2. Describe how and demonstrate (following local procedures) the appropriate taking of samples 26 (81.3) 
3. Interpret microbiology results/reports from the laboratory at a basic level  20 (62.5) 
4. Explain why self-limiting bacterial or viral infections are unlikely to benefit from antimicrobials  23 (71.9) 
5. Describe and demonstrate the self-management strategies required to treat self-limiting infections (i.e. analgesia /rest /fluids)  20 (62.5) 
6. Understand the importance of following local antimicrobial policies (i.e. their development is based on local resistance patterns) and 
follow these policies in practice 
21 (65.6) 
7. Explain the importance of documenting the indications for an antimicrobial (i.e  the route by which it is administered, its duration, 
dose, dose interval, and review date), in clinical notes and demonstrate this in practice 
20 (62.5) 
8. Demonstrate an understanding of the factors that need to be considered when choosing an antimicrobial (including site of infection 
and type of bacteria likely to cause an infection at a particular site)  
18 (56.3) 
9. Describe broad spectrum and narrow spectrum antimicrobials and the contribution of broad spectrum antimicrobials to AMR 19 (59.4) 
10. Present and be able to recognise the common side effects associated with commonly administered antimicrobials  20 (62.5) 
11. Demonstrate an understanding of why documenting a patient allergy to an antimicrobial is important 20 (62.5) 
12. Explain why it is important to consider certain physiological conditions (such as renal function) in patients who receive an 
antimicrobial 
21 (65.6) 
13. Describe what is meant by delayed prescribing 12 (37.5) 
14. Explain why it is essential that an accurate diagnosis of an allergy to an antimicrobial is based on history and laboratory tests.  18 (56.3) 
15. Demonstrate an understanding of the role of the nurse regarding quality and safety of antibiotic prescriptions 19 (59.4) 
16. Demonstrate an awareness of laboratory results (i.e. culture and sensitivity) that demand prompt intervention) 18 (56.3) 
17. Recognize antimicrobials that should be preserved for treatment of specific infections e.g. carbapenemase-producing 
Enterobacteriaceae (CPE) or colistin –resistance or colistin resistant pathogens    
12 (37.5) 
Total number of responses n=32 universities 
DOMAIN FOUR: ANTIMICROBIAL PRESCRIBING PRACTICE  
 
COMPETENCY STATEMENT: All qualified health care professionals need to be aware of how antimicrobials are used in practice in terms of their dose, timing, 
duration and appropriate route of administration, and apply this knowledge as part of their routine practice as follows: 
 
1. Explain how you would recognise and manage sepsis 31 (96.8) 
2. Describe why it is important to use local guidelines to initiate prompt effective antimicrobial treatment in patients with life 
threatening infections 
26 (81.3) 
3. Describe why it is important to switch from intravenous antimicrobials to oral therapy 21 (65.6) 
4. Describe how to switch from IV antimicrobials to oral therapy 18 (56.3) 
5. Understand the appropriateness of antimicrobial administration models such as outpatient parenteral antimicrobial therapy (OPAT) 12 (37.5) 
6. Demonstrate an understanding of the rationale and use of perioperative prophylactic antimicrobials to prevent surgical site infection 13 (40.6) 
7. Discuss factors that can influence antimicrobial prescribing and the implications for antimicrobial stewardship programmes 17 (53.1) 
8. Describe the national guidance on completion of a course of antimicrobials 18 (56.3) 
9. Explain how you would identify the medicines with which antimicrobials can interact and why this is important   16 (50.0) 
10. Describe the difference between empiric, targeted and prophylactic antimicrobial therapy 11 (34.4) 
Total number of responses n=32 universities 
DOMAIN FIVE: PERSON CENTRED CARE 
COMPETENCY STATEMENT: All qualified health care professionals must seek out, integrate and value the input and engagement of the patient /carer as a partner 
in designing and implementing care  
 
1. Support participation of patients/carers, as integral partners when planning/delivering their care. 30 (93.8) 
2. Share information with patients/carers in a respectful manner and in such a way that is understandable, encourages discussion, and 
enhances participation in decision-making. 
30 (93.8) 
3. Ensure that appropriate education and support is provided by learners to patients/carers, and others involved with their care or 
service   
29 (90.6) 
4. Listen respectfully to the expressed needs of all parties in shaping and delivering care or services. 30 (93.8) 
5. Discuss patient/carer expectations or demands of antimicrobials and the need to use antimicrobials appropriately. 25 (78.1) 
6. Recognize patient social-economic restrictions (or other conditions of vulnerability) that may limit the appropriate course of 
antimicrobials, and support patients and their families for social protection achievement 
21 (65.6) 
7. Recognize patients and families who require support to complete a course of antimicrobial therapy. 20 (62.5) 
Total number of responses n=32 universities 
DOMAIN SIX: INTERPROFESSIONAL COLLABORATIVE PRACTICE 
COMPETENCY STATEMENT: All qualified health care professionals need to understand how different professions collaborate in relation to how they contribute 
to AS. 
 
1. Demonstrate an understanding of the roles, responsibilities, and competencies of other health professionals involved in antimicrobial 
treatment policy decisions 
20 (64.5) 
2. Explain why it is important that healthcare professionals, involved in the delivery of antimicrobial therapy (including the prescription, 
delivery and supply), have a common understanding of antimicrobial treatment policy decisions, the quantity of antimicrobial use, and 
effective patient/client outcomes 
18 (58.1) 
3. Establish collaborative communication principles and actively listen to other professionals and patients/carer involved in the delivery 
of antimicrobial therapy 
19 (61.3) 
4. Communicate effectively to ensure common understanding of care decisions  30 (96.8) 
5. Develop trusting relationships with patients /carer and other health/social care professionals  31 (100) 
6. Effectively use information and communication technology to improve interprofessional patient -centred care  29 (93.5) 
Total number of responses n=31 universities 
 
 
Table 2: Time spent teaching AMS content per programme 
Time (hours) spent teaching content No. (%) of respondents 
1-5  6 (20)  
6-10   5 (16.7) 
11-15  6 (20) 
16-20  5 (16.7) 
21-25  2 (6.7) 
26-30  3 (10) 
Over 30  3 (10) 
 Total 30 (100%) 
 
 
Table 3: Teaching of the AMS competency framework domains reported to be affected by Covid 19 
Domain No. (%) of respondents 
Infection prevention and control  21 (65.6) 
Antimicrobials and antimicrobial 
resistance  
11 (34.4) 
The diagnosis of infection and use of 
antibiotics   
10 (31.3) 
Antimicrobial prescribing practice   8 (25) 




Total responses n= 32 universities 
 
 
